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I. Abstract
Organizational security is a multi-faceted concept. It appears that, in the con-
text of organizational studies, it is synonymous to certainty. In strategy proc-
ess research, much research has been conducted about the lack of long-term
certainty – also termed strategic uncertainty. Factors and processes become
important that influence or allow for a sustainable intraindustry differential
firm performance. In this paper, I argue that the integration of atomic in-
sights, which are taken from different threads of strategy process research,
can create new findings which comprise of a higher level of complexity. In an
explorative simulation study, I use research about firm’s scanning behavior,
influences of both environmental and organizational change on strategic for-
mation to derive, test and reformulate three propositions about intraindustry
differential firm performance. The first proposition indicates that an initial
performance advantage cannot be sustained in the long-term, even when
knowledge spill-over can be avoided, and implicates further improvementsIntraindustry Differential Firm Performance – Insights of A Simulation Study
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even when they are not considered necessary. The second proposition sug-
gests that a sustained performance advantage emerges when innovations are
initiated at higher relative levels of firm inertia. The third proposition shows
that establishing a firm’s optimal fitness configuration that balances internal
and external requirements in order to obtain a performance advantage is a
labor-intensive undertaking. It demands mangers to have detailed knowledge
about firm’s perception mechanisms as well as to be aware about possible
approaches to scan the relevant environment.
Keywords
Strategic management, strategy formation, uncertainty, theory development,
simulation, firm performance, fitness
A) Introduction
Changes in the organizational context over recent decades are manifest: glob-
alization has reduced the scope for firms which only trade in single markets,
and has increased the interdependency of world’s economies; information
and communication technologies have speeded up the process of action and
reaction and hence the rate of organizational change (CIBORRA, 2002, p.
216). Moreover, the reach of organizational hierarchies has been reduced,
with an attenuation of central planning and more reliance on speed of maneu-
ver. The market demands are constantly changing as results of altering com-
petitive conditions. In such environments, firms continuously have to test
their competitiveness and ability to survive. The accelerating changes in the
market avoid the creation and perception of organizational security. Hence,
turbulence rather than stability has become the commonsense perspective on
firms’ future. The other side of the coin is that it generates simultaneously
new market opportunities (SCHUMPETER, 1926; UTTERBACK, 1971).
Strategy process research is a relatively young discipline that tries to under-
stand the dynamics that lead to firm strategies (HUFF &R EGER,1 987) in or-
der to gain sustainable competitive advantage. The term process has been
defined in several ways (cf. LECHNER, 2005 for a literature review). VAN DE
VEN (1992) differentiates three instances, one of which perceives process as a
temporal sequence of events that describe how objects of interest change over
time. This approach treats a process as a grey or white box model because it
tries to explain changes in the researched phenomenon as cause-and-effect
relationships over time. Another property of process research is the explicit
consideration of time. LECHNER states that “time is an important dimension
for all elements: firm performance, competencies, decisions, actions, businessSTEFANN. GROESSER
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and organizational contexts – all change over time and influence each other
dynamically” (2005: 34). The paper presented here will adhere to both char-
acteristics explained: white box modeling of the causal relationships and
explicit consideration of time.
Strategy process research is fragmented into many sub-disciplines. Authors
use different classification schema to structure the field; for instance, MINTZ-
BERG and QUINN (1996), HUFF and REGER (1987), LECHNER (2005), and
CHAKRAVARTHY et al. (2003). For this paper, the threads about search proc-
ess/scanning behavior and impact of organizational and environmental influ-
ences on strategy will be considered to explain differential firm performance.
A firm’s search process – also termed firm’s scanning behavior – is highly
relevant for explaining firm performance. ELENKOV states that “the processes
of scanning and interpreting environmental changes are clearly critical to
organizational performance and viability” (1997: 287). BARBÉ et al. (1986)
have done research to examine the way firms perceive the technologies of
their competitors and the consequences of the firms’ responses. They found
that the earlier a company perceived a new technology, the more flexible its
range of strategic responses was. In research about search processes, it can be
distinguished between two types: first, local search – including is opposite
pole global search – and second, random search. The first being the most
common used approach which states that the alternatives considered differ
only marginally from the actual choice, which, in addition, is most often a
satisfactory than an optimal solution (CYERT &M ARCH, 1964; SIMON, 1997).
The second approach is considered rather weak in explaining the actual deci-
sion-making process of managers (BURGELMAN, 2002), but has its strengths
when operationalizing the search process in a research design (Nelson &
WINTER, 1982). With a reference to BHADWAJ (2005), one can conclude that
both approaches fall short to explain long-term firm performance, or in the
purport of this paper, both desiderate to increase sustainably the firm’s level
of security. The moving, anchored search process, as proposed by Bhardwaj,
is a contribution to the field of strategy, which, however, has existed in the
field of complex, dynamical systems for several cascades (in this field a proc-
ess like the moving anchored search process is called mechanism, algorithm,
or heuristic; cf. EPSTEIN and AXTELL (1996) for a recent discussion). The
model developed here uses the moving, anchored search process.
A second influence on strategy and firm performance is change in the envi-
ronmental context. In fact, strategy process scholars have embraced the con-
cept of increased strategic uncertainty by environmental influences as being
important from the beginning of strategy research (MARCH &S IMON, 1976).
JAUCH and KRAFT (1986) have extensively reviewed models about the im-
pact of environmental changes on strategic uncertainty and assigns them in
three categories. (1) The classical view considers only changes in an objec-Intraindustry Differential Firm Performance – Insights of A Simulation Study
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tive environment as causative for the decisions, structures and performance of
firms. (2) The transition view conceives of both the environment and deci-
sion-makers as being responsible for changes in strategic uncertainty and firm
performance. (3) The process view tends to ignore objective characteristics of
the environment as a reason for strategic uncertainty and firm performance
and assigns the creation of both to the perceptions and perception process of
the decision-maker. The model of this paper will follow the transition view
(cf. Chapter 3).
Strategy process research was successful in explaining firm performance by
considering relevant organizational and managerial processes. Perhaps this
success is a reason for the fields’ strong fragmentation and lack of cross-
fertilization of insights (HUFF et al., 1987). It seems that the integration of
research about the influence of environmental change, moderated by firm’s
search process and its organizational behavior, on strategy formation is an
interesting phenomenon which could draw on results from different threads
(LEVINTHAL, 1997) and thereby help to overcome the segmentation. Some
scholars have already worked on similar issues (for instance, BROUTHERS,
BROUTHERS & WERNER, 2002; HAX &W ILDE, 1999; RUSSELL & RUSSELL,
1992). Their models explain the influence of organization’s structure and
environmental characteristics on strategic behavior by means of cross-
sectional analyses which exhibit a major shortcoming: the models utilize
static, correlative techniques which are black box models; the actual underly-
ing processes are not explained in terms of dynamic causal relationships.
Moreover, firm performance – a proxy for strategic uncertainty – is not only
influenced by either environmental uncertainty or organizational structures,
but at least of both. JAUCH and KRAFT state that “regardless of how sophisti-
cated we become in explaining that concept [of environmental uncertainty],
we will do little to make an impact on decision-makers unless we go beyond
these relationships and include the combination of factors which influence
performance“ (1986: 786).
The objective of this research is to develop propositions that advance theory
about the emergence of intraindustry differential firm performance as a con-
sequence of strategy formation that is based on firm’s organizational charac-
teristics and environmental context. Moreover, the research exemplifies the
potential which lays in the combination of insights from different threads of
strategy process research.
It is common in strategy process research to statistically analyze the linkages
between a few independent variables and firm performance using a cross-
sectional or longitudinal approach. In order to evaluate the dynamics of firm
performance while considering a larger set of factors influencing firm per-
formance and uncertainty, I have selected a simulation approach used previ-
ously in organizations research (FORRESTER, 1961; REPENNING & STERMAN,STEFANN. GROESSER
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2002; SASTRY, 1997). The simulation approach allows for an in-vitro mod-
eration of the dynamic complexity of the situation in which the research ob-
ject is embedded as a complex model. The question of interest is what impact
different strategy formation modes, which account for different scanning
behaviors as well as internal and external influences, have on long-term dif-
ferential firm performance. The paper builds on existing research about strat-
egy process and thereby overcomes fragmentation; more specifically, the
model integrates concepts about the firm’s scanning behavior, influences
from environmental change, and influences from organizational behavior on
strategy formation. By means of a dynamic simulation approach, a more
complex, non-linear, causal model about strategy formation and firm per-
formance will be developed.
With the research question stated above, I refer to one of the most fundamen-
tal questions of strategic management ‘Why do firms perform differently?’ a
large amount of research exists that offers valuable insights to answer the
question. For this study, I narrow the research to studies illuminating the
strategy formation process (HENDERSON & MITCHELL, 1997; HUFF et al.,
1987; PORTER, 1991). Work from other fields of strategic management could
contribute to obtain a more comprehensive view about the influences of strat-
egy formation and firm performance; for instance, the discussion about the
effect of industry characteristics (SCHMALENSEE, 1985), business effects
(MCGAHAN & PORTER, 1997; RUMELT, 1991), or group effects (KHANNA &
RIVKIN, 2001) on firm performance. These can be included in further ver-
sions of the model.
The remainder of the paper is organized as follows. In Chapter 2, I present a
review of relevant concepts that are integrated in the model, the formal ver-
sion of which is developed in Chapter 3. In Chapter 4, I develop the theoreti-
cal proposition. In Chapter 5, I describe and discuss the results of the simula-
tion and its significance for theory building. Chapter 6 concludes the work
and indicates further research.
B) Review of Relevant Concepts
Security and Certainty
Security, the theme of this edited book, is a multi-faceted concept: (1) it can
be conceived of as the freedom of risk or danger – in other words, safety – or
(2) as the freedom from doubt, anxiety, or fear which is linked to confidence.
According to JAUCH’S and KRAFT’S definition (1986: 782), a lack of confi-
dence can be seen as uncertainty; hence, it appears that the concepts of secu-
rity and certainty can be used synonymously in the context of organizationalIntraindustry Differential Firm Performance – Insights of A Simulation Study
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studies. Much research about the issue of uncertainty – the lack of cer-
tainty/security – has been conducted in the field of organizational develop-
ment, strategic management, and psychology. Perhaps most widely known is
the research program of DANIEL KAHNEMAN and AMOS TVERSKY about hu-
man decision behavior in economic situations when facing uncertainty
(KAHNEMAN,S LOVIC,&T VERSKY,1 982; KAHNEMAN &T VERSKY,1 993).
The concept of security can be applied to humans, unenlivened objects, and
abstract systems. Since firms – which are structured collections grouped to-
gether for economic gain – are of interest in this contribution, I interpret se-
curity as follows: economic security is a status in each point of time in which
the middle- to long-term survival of a firm is ensured, or at least, more certain
than not. Here, the concept of uncertainty will be approximated with the
qualitative measure of firm performance which existing research has not done
often, because most of them focus on system equilibrium (JAUCH et al.,
1986).
Performance
Firm performance can be conceived of as a system of interconnected choices
regarding activities, organizational structures, and strategic policies. Table 1
provides three definitions of firm performance from a strategy process per-
spective.
Table 1: Definitions of the concept of firm performance
As shown in Table 1, scholars do not completely agree how to define the
concept of firm performance. Definitions range from only financial assess-
ment of the firm on the one end, to the inclusion of latent and intangible as-
sets on the other. All of the provided measures of performance (e.g.H ANNAN
and FREEMAN, Table 1) adhere to a concrete and absolute value and are
therefore difficult to evaluate without an adequate yardstick. Another possi-
Authors Key Elements Reference
HANNAN and
FREEMAN
• Financial performances measures
• Ability to attract talented members
• Access to financial resources
• Organizational reputation
HANNAN and
FREEMAN
(1984: 151)
TUSHMAN and
ROMANELLI
• Depends on state of its technol-
ogy, the costs of search and ran-
domly varying environment
TUSHMAN and
ROMANELLI
(1985: 189)
SASTRY • Defined by the lessor of the or-
ganization’s appropriateness or
competence
SASTRY
(1994: 7)STEFANN. GROESSER
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bility to conceptualize performance is to consider fitness of an organization
which can be differentiated in organizational and environmental fitness – also
termed internal and external fitness.1 The first is the “fit among activities
representing a coherent configuration” (SIGGELKOW, 2001: 844). The latter
can be conceived of as the appropriateness of the configuration given the
firm’s environmental conditions; this is partially considered in Sastry’s defi-
nition (see Table 1) which is more abstract, but has a wider area of applicabil-
ity because of its relative nature.
Strategic Orientation
The strategic orientation of a firm is a multi-dimensional concept which in-
cludes the firm’s “core values, beliefs, products, technologies, power rela-
tionships, control systems, and organizational structures” (Tushman et al.,
1985: 185). According to HANNAN and FREEMAN (1984), the required strate-
gic orientation (‘strategy demanded by environment’) depends on changes in
markets, competitors, customers, technologies, governmental regulations, and
the economy. A possible lack between the required strategic orientation and
the firm’s strategy may result in a performance decline and other organiza-
tional problems. In other words, the appropriateness of strategy is the close-
ness of match between the firm’s strategy and that demanded by the envi-
ronment.
Scanning Behavior and Search Process
Environmental scanning is the means through which managers perceive ex-
ternal events and trends (HAMBRICK, 1982). Its task is to reduce strategic
uncertainty. The processes of scanning and interpreting environmental
changes are clearly critical to organizational performance and provide the
external intelligence that decision-makers use in strategy formation and im-
plementation (ANSOFF, 1984). MILES,S NOW and PFEFFER (1974) theorize
that managers respond primarily to what they perceive, and are therefore
subject to the limitations of bounded rationality (SIMON, 1982). Research has
found out that perceived environmental uncertainty by itself does not lead to
scanning activities. Unless external events are considered important to or-
ganization performance, managers may have little interest in them (ELENKOV,
1997). Furthermore, top executive scanning frequency is considered to have a
positive relationship with perceived strategic uncertainty (DAFT, SORMUNEN,
& PARKS, 1988). Some research includes the firm’s propensity to search, i.e.,
the management’s attitude toward the benefits of external scanning and
1 The term fitness refers to the model about fitness landscapes; see Levinthal, D. A.
1997. Adaptation on Rugged Landscapes. Management Science, 43(7): 934–950.Intraindustry Differential Firm Performance – Insights of A Simulation Study
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search, either for refinements of strategy or for innovations. These propensi-
ties are affected by managers’ learning from past experiences.
Inertia
Inertia is the resistance to all but incremental change and can be distinguished
in structural and social inertia. The first is the extent to which commitments
by internal participants are solidified into institutionalized norms. It is the
property of an organization that keeps it operating in the same manner as it
has in the past and it arises primarily from internal pressures including poli-
tics, sunk costs, and the tendency for precedents to become standards. Most
research has focused on inertia as resistance to change (HANNAN & FREE-
MAN, 1977; HANNAN et al., 1984). KIMBERLY, for example, has observed
that many attempts to innovate fail because of internal resistance to change.
Social inertia is the strength of relationships with, e.g., buyers, suppliers, and
financial bankers (TUSHMAN et al., 1985). Both forms of inertia are required
to form a base for firm competences and performance (UTTERBACK, 1994). In
fact, a strong alignment of highly interdependent organizational assets and
the firm’s strategic orientation is an indication of organizational fitness. On
the opposite, organizational behavior research indicates also that one method
of managing environmental uncertainties and higher levels of innovation is
through more organic organizational structures which are characterized by a
lack of formalization and high levels of complexity absorption (ESPEJO &
SCHWANINGER, 1993; RUSSELL et al., 1992).
C) Formal Model about Firm Performance
Model Basics
Consider an industry in which n firms compete with one product that only
differs in its quality which is based on the technological competences of the
respective firm. In each of p periods, a firm has to make decisions about how
its strategic orientation should be, how large the market size is it desires, and
what level of technological competences the firm desires to implement in
order to achieve its strategy and its objectives. A firm’s decision variables are
hence: S
req
j,t, the required strategic orientation of firm j in period t; MS
des
j,t,
the desired market share by firm j in period t; and TL
ind
j,t, the indicated level
of technology of firm j in period t. All these variables are flow variables that
can be adjusted instantaneously. Like in other models (a well-acknowledged
one stems from MILGROM & ROBERTS, 1995), the current model requires
additional decisions which would, however, complicate matters and are there-
fore treated in a manner that does not influence the model outcomes and in-STEFANN. GROESSER
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sights. Besides the decisions, each firm is characterized by a set of properties
which passively influence firm’s behavior. Each firm j possesses a set s = [α,
β, t
imp, t
perc,…], which defines firm’s attention to internal fitness and external
fitness, the implementation time of organizational changes, and its time to
perceive the external context.
In this contribution, the number of companies is fixed at two {j, k}, represent-
ing a duopoly. The model is based on the micro-economical theory of Cour-
not; the total market is fixed; the competition is based on product quantities
which are chosen simultaneously; firms do not cooperate; firms exhibit stra-
tegic behavior; no lock-in and no network effects exist. The number of peri-
ods p is 180 [months]. I acknowledge that the model may be a crude simplifi-
cation of reality. However, the simplification occurred on purpose, given the
theoretical objective of the paper. A parsimonious model is considered good
practice both in model development and theory building (e.g.S CHWANINGER
& GROESSER, 2008; STERMAN, 2002).
2
Strategic Orientation
(1)
The strategic orientation of the firm is a one-dimensional construct and signi-
fies that every change in firm j’s strategy is beneficial for the company. Stra-
tegic orientation of firm j in period t, Sj,t, is a function of the firm-internal
change pressure, IPj,t, which enables strategic change. rj is the response gain;
S
perc,sho
j,t, is the shortfall in strategic orientation when compared with the re-
quired strategic orientation (see Equation 2) as it is perceived by the respon-
sible decision-makers. Furthermore, the time to implement the new strategy,
t
impl
j,t, lag the strategic change by a degree depending of the value of firm j’s
inertia. The required strategic orientation of firm j in period t, S
req
j,t, is the
strategic orientation that is indicated by both the internal organizational situa-
tion and the firm’s environmental context.
(2)
2 It is not possible to explain each model variable in detail. This will be provided in
another publication. A compilation of the model variables used here is provided in the
Appendix.Intraindustry Differential Firm Performance – Insights of A Simulation Study
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The internal component (left summand of Equation 2) is the internal force
that is created by the shortfall in firm j’s market share, MS
sho
j,t, which obvi-
ously depends on the current market share and the firm desired market share;
α is an internal strength factor representing the impact the firm internal situa-
tion has on the formation of the required strategy. The external component of
the required strategic orientation (right hand summand of Equation 2) consid-
ers the impact of environmental pressure, EPj,t, executed by the public and
governmental authorities, on the required strategic orientation of firm j.
3 The
environmental pressure is caused by the rising awareness of depletion of non-
renewable environmental resources, ERt; β is an external strength factor rep-
resenting the impact the environmental pressure has on the required strategic
orientation of firm j. β comprises, in addition, the sensitivity of firm j towards
changes in the environmental situation. Most importantly is that the depletion
of the environmental resources, ERt, depend on the level of technology
(Equation 4) both firms produce and sell on the market. In other words, low
levels of technology lead to a faster depletion of scare resources creating
public pressure more quickly. Hence, through its influence on the environ-
ment, an organization can create greater uncertainty for competitors, thereby
trying to enhance its own competitive position – a version of the tragedy of
the commons phenomenon (HARDIN, 1968). Moreover, the formulation of the
required strategic orientation incorporates the environmental scanning behav-
ior of the moving, anchored search BHARDWAJ (2005, described in Chapter 2,
Scanning Behavior & Search Process); with the anchor of the search process,
anj, and the change in environmental pressure, EPt, as the tethered search.
The search process considers that decision-makers select first a broad domain
for their search in which, an anchor is established and tethered search is con-
ducted.
Firm Inertia
(3)
The level of firm inertia, Ij,t, measures the amount of organizational relation-
ships and networks, representing the effects of institutionalization processes
3 The issue of environmental pressure could be substituted by any important other
effect outside of the boundary of the firm. I have chosen this issue since its impor-
tance is steadily increasing and assumably will so in the future. (See for instance:
IPCC. 2007. Summary for Policymakers of the Synthesis Report of the IPCC Fourth
Assessment Report. Wembley: Intergovernmental Panel on Climate Change.)STEFANN. GROESSER
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(SASTRY, 1997). Inertia is a loaded concept in organizational research (cf.
Chapter 2, Inertia) and affects organizational flexibility, its innovation pro-
ductivity, and its ability to change strategic orientation. It is assumed that
inertia arises from socially derived processes as well as from elaboration of
structural relationships, represented by fractionally lagged version of the
preceding value of firm j’s inertia, in*Ij,t-1. Inertia decreases as a fraction of
its existing level depending of the first derivative of strategic orientation in
the previous time interval.
Level of Technology
(4)
The level of technology, TLj,t, is the functional representation of product
quality. The technological progress follows incrementally the same trajectory
(SCHREYÖGG,S YDOW,&K OCH, 2003); it is assumed that radical innovations
do not create a new trajectory, but result in larger advanced in existing trajec-
tory. The level of technology of firm j in period t depends on the level of
technology implied by the lagged strategic orientation, Sj,t-1, and the technol-
ogy development time, t
dev
j,t, which is non-linearly determined by the firm’s
inertia, Ij,t, in period t. Besides the influence of firm j’s strategy on the level
of technology, a further external influence exists. Spill-over learning
(CHUANG, 1998) enables the technology follower to absorb the intercom-
pany-differential level of technology in a certain learning period, t
spi
j,t, that
depends on the respective firm inertia, Ij,t. Interestingly, by this formulation
the model comprises an fact that new technologies bring with them the re-
quirements for changed strategies, and changed organizational structures; an
effect Pistorius and UTTERBACK (1995) have explored.
Firm Performance
Firm j’s revenues, Mj,t(qj,t,MSj,t, TLj,t), are defined by:
(5)
In each period t, firms compete on product quantity, qj,t, which is obtained
through the firm’s market share, MSj,t, and its level of technology, TLj,t. The
price, pj, is set by each company individually and simultaneously. The profit
function of the firm j, πj,t, describes the firm’s profit incurring all relevant
costs.Intraindustry Differential Firm Performance – Insights of A Simulation Study
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(6)
This is the objective function to be maximized by firm j for period t. From the
firm j’s revenues, Mj,t, the marginal production costs, cj, are deduced repre-
senting a temporally fixed share for each company. Further, the learning costs
from spill-over learning, lj,t, are deduced which depend on the positive cir-
cumstance to be able to learn from the technological advance of the competi-
tor. The learning costs depend on the intercompany differential in level of
technology in period t. As last cost component, the costs for research and
development, rdj,t, are deduced. These costs are imputed from the rate of
technological advance in period t. To conclude, firm j’s performance follows
the fitness concept laid out in Chapter 2 (Performance). Internal fitness indi-
cates a strong alignment of internal resources and implemented strategic ori-
entation enabling the firm to provide higher product quality for relatively
lower costs. The external fitness reflects the appropriateness of the current
strategic orientation. Both influence firm j’s market share, MSj,t, and hence
determine revenues (Equation 5) and profit (Equation 6).
D) Strategy Formation and the Emergence of
Intraindustry Differential Firm Performance
Change on the Organization Level and Its Effects on Strategic Orienta-
tion and Firm Performance
Organization research indicates that firm’s success leads to an evolutionary
lock-in effect (BURGELMAN, 2002; HANNAN et al., 1984) that reduces firm’s
responsiveness and flexibility in adapting changes (LEVINTHAL, 1997), but
leads also to a high degree of organizational fitness and success because it
makes imitation more difficult (PORTER & RIVKIN, 1998; RIVKIN, 2000;
UTTERBACK, 1994). Hence, an innovation effort might be launched when
firm’s inertia has not been fully established. In other words, in case two firms
possess same levels of inertia, the first mover will have fewer hindrances to
innovate than the follower, and will more likely end up with a sustainable
larger market share over time (LIEBERMAN & MONTGOMERY, 1988). Depart-
ing from the same level of inertia seems possible since a substantial differ-
ence in overall quality of internal resources is not required to enable pioneer-
ing behavior (ROBINSON,F ORNELL &S ULLIVAN,1 992). Given that techno-
logical advantages cannot be protected in the long run, competitors will de-
stroy the advantage over time (PORTER, 1985), especially when spill-overSTEFANN. GROESSER
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learning is possible, but also when exchange of technology occurs by means
of the normal market. Based on the aforementioned, the following proposi-
tion can be formulated:
Proposition 1: Even in case technological advantages can be protected,
changes at the organizational level will yield an intraindustry differential
firm performance for first movers, which will be destroyed in the middle-
term, when the technological advantages exceed a certain order of magni-
tude.
Environmental Changes and Its Effects on Strategic Orientation and
Firm Performance
As described earlier, organizational fitness signifies the consistency of firm’s
internal configuration of activities. External fitness is the tightness of firm’s
strategic orientation and the strategic orientation demanded by environment.
LEVINTHAL (1997) and more recently WINTER et al. (2007) have combined
these to the concept of the fitness landscape which signifies firm’s overall
required strategic orientation. In addition, the scope of the utilized environ-
mental scanning model (ELENKOV, 1997; Jauch et al., 1986), the scanning
frequency (DAFT et al., 1988), and the search algorithm (BHARDWAJ, 2005)
of decision-makers seems to be important in defining what internal and ex-
ternal orientation is perceived as being required or beneficial. Hence only
when considering firm’s scanning and perception behavior, one can indicate
the firm’s optimal fitness-mix. This leads to the following proposition:
Proposition 3: An optimal mix of internal and external fitness – conditioned
on decision-makers scanning and perception behavior – fosters the emer-
gence of intraindustry differential firm performance.
E) Theory Development by Simulation the Model
At this point, it is necessary to verify the logic and soundness of the proposi-
tions developed in the previous section and to test their robustness by simu-
lating the model introduced earlier. Simulation is the appropriate method for
analyzing the formal model, given its evolutionary and complex dynamics.
The two main goals of the simulation are to understand the impact of dy-
namic change processes on the long-term firm performance and possibly to
refine the theoretical propositions. In the simulation analysis that follows, the
performance relevant attributes of changes in firm’s strategy formation are
coded on/off variables (see Table 2). This allows one to analyze model speci-
fications in which several attributes hold concurrently. The three attributesIntraindustry Differential Firm Performance – Insights of A Simulation Study
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are: (A-1) changes at the organization level, (A-2) external perception, and
(A-3) increased sensitivity.
On-coding4 Off-coding
Attribute 1
(organization
level change)
A1-on: firm j and k desired a
higher than the Pareto-optimal
market share; firm k's response
is delayed.
A1-off: firm j and k do not
desired an higher than the
Pareto-optimal market share
Attribute 2
(external
perception)
A2-on: firm j and k perceive
external pressure with the same
sensitivity.
A2-off: firm j and k do not
perceive external pressure
Attribute 3
(increased
sensitivity)
A3-on: firm k has a higher level
of sensitivity to changes in the
environment.
A3-off: firm j and k have
the same standard sensitiv-
ity to changes in the envi-
ronment.
Table 2: Coding of the strategy formation attributes
Model Initialization and Base Case Scenario: Pareto-Optimum
In the base case, the model exhibits a dynamic equilibrium: both companies
influence each other equally; the duopoly model rests in a dynamic Pareto-
optimum state. The firms have a constant monthly firm profit of 100 [USD], a
market share of 0.5, and both companies do not perceive pressure to change
the current situation; the firms’ level of technology rests at one [technology
unit] indicating no product innovation. Figure 1 shows the development of
the firms’ standard profit.
Exploring Effects of Change at the Organization Level on Strategic Ori-
entation and Performance
The impact of change at the organization level on strategy and performance is
analyzed in the following. Consider a model with A-1 on (i.e., firms change
their desired market share), A-2 off and A-3 off (i.e., no environmental influ-
ences on strategy). Figure 1 shows the development of firm performance after
the firms have performed organizational changes which lead to a strategic
reorientation. Through a choice of the decision-makers, the desired market
share of firm j rises in period t = 10 by 10%. Firm k follows with a delay.
4 Each theoretical proposition can be explored in the simulation analysis only when the
corresponding attribute is coded ‘on’.STEFANN. GROESSER
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Figure 1: Internal changes of strategy can lead to sustainable firm perform-
ance because of the interplay between underestimated and lagged benefits
from R&D projects.
Figure 2 shows the development of the level of inertia. Firm j’s level is re-
duced earlier by the organizational change and recovers faster then firm k’s
level of inertia.
Impact of Change Processes on Performance
Because of a perception delay, firm k increases its market share approxi-
mately ten months after firm j. In the beginning, firm k has a higher profit
which is then reduced due to firm j’s higher product quality. The time for
firm k to reach the same level in its product quality is approximately 40%
longer than the time firm j has required. This is because the higher level of
firm k’s inertia at t = 18 (Figure 2) reduces the research efficiency and pro-
longs the development time. Figure 1 shows also that the model reaches a
new dynamic equilibrium at t = 80; firm k obtains a sustainable higher profit
of approximately 15%. Firm k, compared to firm j, had to overcome a higher
level of inertia when it introduced its product innovation (Figure 2). The
initiated product innovations did not lead immediately to successful results;
the yield of the research projects is lagged by several months ending up in a
higher level of technology for firm k, which is not large enough to trigger
firm j to innovate again because the associated costs of reorganization, of
destruction and regeneration of firm j’s inertia are perceived being too large.
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Figure 2: Dynamics of the inertia level determine the innovativeness of
the firm,b ut also its organizational fitness.
Implications for Theory
A simulation of the model shows that firm j has a temporal performance ad-
vantage as stated by Proposition 1. In addition, the simulation illustrates that
firm k is able to establish a sustainable performance advantage over time.
Because of two reasons, a new theoretical proposition can be formed: first, in
competitive environments, companies with higher degrees of organizational
fitness will require longer times to perform internal changes then companies
with lower degrees of internal fitness (RUEF, 1997). This leads to larger in-
vestments in R&D projects by the laggard firm in order to compensate initial
losses in market share and to overcome the lower research efficiency during
organizational restructuring. And second, the delayed success of lagged re-
search projects is most likely underestimated by decision-makers (FORD &
STERMAN, 1998) resulting in longer investments in R&D than are required to
compete with the first mover. Hence, a new proposition can be formulated as
follows:
Proposition 2: Innovations through changes at the organization level under-
taken with higher levels of firm inertia demand more time to be executed, but
foster the emergence of intraindustry differential firm performance in the
long run, which is sustainable, when the technological advantages do not
exceed a certain order of magnitude..
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Exploring the Effects of Environmental Change on Strategic Orientation
and Performance
The impact of environmental changes on strategy and different scanning
behaviors is analyzed next. Now, the model has A-1 on (i.e., firms change
their desired market share), A-2 on (i.e., firms j and k base their decisions
about the required strategic orientation also on environmental changes), and
A-3 off and on, respectively, depending on the exploration mode (i.e., differ-
ent sensitivities of firm k to perceive the environmental changes).
Figure 3: Environmental changes leads to sustainable firm performance be-
cause of firms’ different scanning behaviors.
Figure 3 shows in the first phase the same behavior as in the previous run,
which changes significantly at t = 110. In Figure 4, the required strategic
orientation of firm j and k are displayed. The required orientation, which
accounts for changes in the environment, deviates significantly from the for-
mer run.
Impact of the Change Process on Performance
Compared to the run with only internal changes, firm j is able to turn the tide
and perform higher for t > 148. This change in performance has a long his-
tory. Starting with a position disadvantage after the initial boost in market
share (as discussed previously), the strategic orientation changes only slowly
over time because the environmental pressure builds up smoothly from the
beginning (Figure 4). The change in firm j’s performance occurs because the
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internal pressure for strategic change has existed from t = 32 on, i.e., since
firm k has established a larger market share than firm j. The additional exter-
nal change pressure leads to an earlier change in firm j’s required strategic
orientation, which are subsequently implemented since the costs of strategic
change are evaluated lower compared to the potential gain of an adapted
strategic orientation. Figure 4 shows that internal and external change pres-
sures are superimposed and interconnected; both developments influence
each other due to the effect of firm inertia and research productivity.
Figure 4: The required strategic orientation differs significantly between the
model that accounts only for the organization level changes and the model
that comprehends external changes in addition.
Hence, it has been tested what impact higher values of firm’s sensitivity to
perceptions of environmental changes have on performance (A-3 on vs. A-3
off): an interesting difference has been found
5: in case firm k has a higher
sensitivity to external changes, it can reverse the performance leadership
shortly after firm j has taken the lead in t = 150. This fact indicates that firm’s
sensitivity to environmental changes is an important characteristic for firm
performance.
5 Figures of the runs with A-3 on (i.e., increased sensitivity of firm k) is not provided in
the paper due to space restrictions, but will be in a future version published else-
where.
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Implications for Theory
The simulation shows that organizational and environmental induced changes
are interrelated and superimposed on each other (Figure 4, compare run ‘in-
ternal’ and ‘external’). Moreover, that the sensitivity of the scanning behavior
is important for the emergence of intraindustry differential firm performance.
Proposition 3 states that the mix between internal and external fitness is con-
dition on the firm’s scanning and perception behavior and can lead to per-
formance leadership. Even though, simulation indicates that the proposition
can be accepted in principle, it is possible to specify Proposition 3 as follows:
Proposition 3’: An optimal configuration of the fitness vector f = [ij,t(bj,t,
pj,t), ej,t(bj,t, pj,t)] – with organizational fitness, ij,t, and environmental fit-
ness, ej,t; both depending on the scanning behavior, bj,t, and the perception
characteristics, pj,t, of firm j in period t – fosters the emergence of intrain-
dustry differential firm performance.
As described in Chapter 3 (Required Strategic Orientation), the moving, an-
chored search algorithm (BHARDWAJ, 2005) has been implemented in this
model. The algorithm uses a sensitivity parameter to respond proportionally
to changes in the environment. It must be noted that the algorithm should not
be applied when the environment changes chaotically or radically turbulent.
If the environment does so, other search algorithms would be more appropri-
ate (BUCY & JOSEPH, 1968; SHARP, 1977). Hence, Proposition 3’ has to be
restricted to environmental changes which are not chaotic or highly turbulent.
F) Conclusion
Security, the theme of this edited book, is a multi-faceted concept. It appears
that the concepts of security and certainty can be used synonymously in the
context of organizational studies where much research about the issue of
strategic uncertainty has been conducted. A contribution to foster the emer-
gence of intraindustry differential firm performance helps to increase security
for organizations.
This paper has explained the central importance of the process of strategy
formation for the emergence of intraindustry differential firm performance. I
have tried to provide an answer to the question what impact different strategy
formation modes, i.e., modes that account for different scanning behaviors of
the firm as well as organization-internal and environment-external influences,
have on long-term differential firm performance. By means of a simulation
study, theories from several threads of strategy process research were com-
bined resulting in a complex, non-linear causal model that supported the de-Intraindustry Differential Firm Performance – Insights of A Simulation Study
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velopment of three theoretical propositions about differential firm perform-
ance in a competitive environment.
The first proposition states that even in case technological advantages can be
protected, changes at the organizational level will yield an intraindustry dif-
ferential firm performance for first movers, which will be destroyed in the
middle-term, when the technological advantages exceed a certain order of
magnitude. It implies that further, at least incremental, improvements should
be undertaken, even when they are not currently perceived as necessary.
The second proposition claim that changes at the organization level when
undertaken with higher levels of firm inertia demand more time to be exe-
cuted, but foster the emergence of intraindustry differential firm performance
in the long-run, which can be sustainable, when the technological advantages
do not exceed a certain order of magnitude. The counter-intuitive implication
is that a firm should then initiate product innovations when the fitness of the
internal configuration has led to the creation of competences and capabilities
which can be of benefit for the following innovation step; most managers
would try to avoid this inertia trap because it lags firm’s innovativeness and
ability to act.
The final proposition asserts that an optimal configuration of the firm’s fit-
ness composition is a dynamic equilibrium conditioned on the time-
depending scanning behavior and the perception characteristics of the firm.
The fine-grained adjustment of the fitness mélange requires timely informa-
tion about environmental developments and also detailed qualitative knowl-
edge about firm’s perception mechanisms as well as to be aware about possi-
ble approaches to scan the relevant environment.
Given strategic process research is highly fragmented (HUFF et al., 1987), it
can be assumed that there exists a large potential to explain firm and man-
agement phenomena drawing on existing results and theories from the differ-
ent research threads. This is what I have tried to accomplish in this theory-
building paper. I have assembled different research in order to shed some
light on the phenomena of intraindustry differential firm performance and
thereby create a more potent model that enables to derivate theoretical propo-
sitions. This research can serve as a base for future studies about the integra-
tion of existing research in order to derive new testable propositions.
The study has several limitations: the strongest is that the representation of
relevant concepts in the simulation model occurred in a simplified manner,
for example, the treatment of strategy of technological development. More-
over, that the selection of the threads considered for the model creation could
be more comprehensive, based on further existing research. Even though the
limitations exist, the study can contribute to existing research with the find-STEFANN. GROESSER
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ings described above. Additional contributions might be derivable, when the
limitations of the model are overcome.
What is now needed are (1) in-depth research about the different scanning
behavior of firms, (2) surveys to measure the sensitivity of decision makers
regarding current and future, relevant issues. And third, it is assumed that the
scanning behavior of firms alters over time due to first and second order
learning effects. Hence, the scanning behavior implemented in the model
presented here should be based on its historical success, i.e., the scanning
behavior should be subject to the evolutionary mechanisms of variation, se-
lection, and retention.Intraindustry Differential Firm Performance – Insights of A Simulation Study
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